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(54) Melt-fusible ink-jet recording elements and inks 

(57) An ink jet ink/receiver combination comprising: 

a) an ink receiving layer on a support, the ink 
receiving layer containing polymeric thermoplastic 
particles, the polymeric particles having an average 
partide diameter ranging from 0.5 to 20 urn. and a 
glass transition temperature between 40° and 120° 
C; and imagewise deposited thereon 

b) an ink jet ink containing a carrier, a pigment, and 
thermoplastic polymeric latex particles having a 
glass transition temperature between 30° and 200° 
C, and an average diameter between 10 and 1000 
nm; wherein the polymeric particles in the ink 
receiving layer are the same or different from the 
polymeric particles in the ink. 
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Description 

FIELD OF THE INVENTION 

[0001] The present invention relates to ink jet inkAnk receiver combination with improved gloss and abrasion resist- 
ance. Both the ink and the receiver contain matched polymeric part.cles. 

BACKGROUND OF THE INVENTION 

^T^ZTe ^Z:X^ SSch- in many ways. For examp,e. —^T^S 
? i r nSffl ^282090 discloses a recording medium and image formation method in wh.ch the record ng 
"a tZS££ tem on a substrate, and which further comprises an ink-receiving layer conte.n.ng 

53 dieses. : p'„ r - a ^-ss-i-ssr jssssksssk 

ink jet printing systems. 
SUMMARY OF THE INVENTION 

roooai The need to apply an additional layer after printing has been eliminated by the present invention which , employs 

nation fnk comprisi^ particulate colorants and thermoplastic latex parfc.es supenor resistance to mechanical 

abrasion under damp conditions may be obtained. 

[0010] Hence, there is disclosed an ink jet ink/receiver combination comprising: 

.1 an ink receivinq layer on a support, the ink receiving layer containing polymeric thermoplastic particles, the JX>I- 
teri^S 
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between 40° and 120° C; and imagewise deposited thereon 

b) an ink jet ink containing a carrier, a pigment, and thermoplastic polymeric latex particles having a glass transition 
temperature between 30° and 200° C, and an average diameter between 10 and 1000 nm; wherein the polymeric 
particles in the ink receiving layer are the same or different from the polymeric particles in the ink 

5 

[001 1] In another aspect of the invention there is described a method of preparing ink jet ink images comprising the 
steps of: 

a) providing an ink jet ink containing a carrier, a pigment, and thermoplastic polymeric particles having a glass tran- 
io sition temperature between 30° and 200° C and an average diameter between 10 and 1000 nm; 

b) providing an ink receiving layer containing polymeric thermoplastic particles, the polymeric particles having an 
average particle diameter ranging from 0.51 to 20 jim. and a glass transition temperature between 40° and 120° C; 

c) image-wise depositing the ink on the ink receiving layer; wherein the polymeric particles in the ink receiving layer 
are the same or different from the polymeric particles in the ink; and 

is d) fusing the image to the receiving layer. 

[001 2] The ink jet ink /receiver combination and process of the present invention yield high quality images which are 
impervious to water and resistant to abrasion. The present invention also provides fast drying recording elements and 
a method for controlling the final gloss level on the image recording element. 
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DETAILED DESCRIPTION OF THE INVENTION 



[001 3] The image-recording elements of the present invention comprise a support, an optional backside coating (BC), 
an ink-receiving layer (IRL), and an optional subbing or priming layer to improve the adhesion of the IRL to the support! 
25 [001 4] With respect to the support, the ink jet recording elements of the present invention comprise either film-based 
or paper-based supports. Preferred film-based supports are polyesters such as polyethylene terephthalate) (PET) and 
poly( ethylene naphthalate) (PEN), vinyl polymers such as polyvinyl chloride) or poly(styrene), polyolefins such as 
poly(ethylene) or poly(propylene), and the like. Other polymeric film-based supports include polycarbonates, poly- 
urethanes, and polyimides. When the support is film, the thickness of the support may range from 25-300 mm, prefer- 
30 ably 50-125 mm when it is transparent or translucent, and 75-200 mm when it is opaque. 

[001 5] The preferred embodiment with respect to a paper-based support is a resin-coated paper of the type com- 
monly employed in the photographic industry. The resin coating prevents the solvent for the IRL from penetrating the 
pores and fiber of the paper support and allows for a more uniform and predictable coating of the IRL, especially when 
widely different types of paper supports are desired. The resin coating may be applied by any of the known methods, 
such as solvent coating, melt-extrusion coating, or by lamination. The resin coating may also contain the usual addenda 
for enhancing its physical and optical properties, such as surfactants, optical brighteners. tinting dyes, plasticizers. light 
stabilizers, and the like. Poly(ethylene) (PE) is commonly employed as a resin coating on photographic papers. For 
applications in which the receivers are sometimes subjected to relatively high temperatures, poly(propylene) (PP) has 
been used as a resin coating on paper. Isotactic PP is an especially preferred resin for use on resin-coated paper-based 
ink jet receivers in applications in which heat is applied to the back side of the support to speed up the drying of the ink. 
The resin coating is normally employed at a thickness ranging from 6 to 65 mm, preferably 10 to 40 mm. As for the 
paper support itself, the thickness may range from 10-500 mm, preferably 75-225 mm. 

[0016] The backside (side opposite the imageable side) of the support may be optionally coated with one or more 
layers for the purpose of controlling friction, curl, resistivity, and the like. 

[0017] The IRL is coated at a thickness ranging from 1-30 microns, preferably 4-20 microns. Optionally the IRL may 
be split into two or more layers. In either case, at least the top-most layer needs to contain melt-fusible particles. The 
layer containing the melt-fusible particles may include a film-forming material which under typical coating and drying 
conditions dries to form a continuous film binder which provides both cohesion of the particles within the layer and 
adhesion of the particles to the underlying layer. The preferred ratio of binder to particles ranges from 1 :1 to 1 :100, most 
preferably between 1 :5 to 1 :20. In certain cases, the particles may comprise 100% of the topmost ink receiving layer. 
The binder may be any hydrophilic film forming binder. Preferred binders are gelatin, polyvinyl pyrrolidone). polyvinyl 
alcohol), polyethylene oxide). poly(ester ionomers). and the like. Mixtures of these polymers may also be used. The 
layer can be coated without the use of a binder if the particulates comprising the coating have sufficient attraction for 
each other to provide a reasonable cohesive strength to the coating such that it can be safely handled without dusting. 
[001 8] The preferred particles are colorless and impervious to water, have particle sizes ranging from 0.5-20 nm, and 
have glass transition temperatures ranging from 40 degrees C to 120 degrees C. As such, many known thermoplastic 
polymers can be used to prepare these particles. Most preferred are the so-called styrene-acrylic copolymers and the 
polyesters which are currently employed as thermoplastic binders for electroscopic toner particles. 
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tension of the dried coating. Antioxidants and uv-aosoroers nwy disu y 

tide, or both to further enhance image durability. , . anv known inkiet recording process, includ* 

EXAMPLES 

51626A). The preparation of the latexes is described below: 

[0023] Poly(methyl methacrylate-co-methacryl.c aad) ™n*ta . surfactant (Dexter Chemicals 

weiqht and the mean latex particle size was 1 15.8 nm. 

This polymer was mpn l*"*"*» » ' «**». « 2-ac t y.amido-2. m MWP'opane seitorec acrf 
i» [00261 ThspteparalionoimepigiTOnimlUaiiixlp.oc.ededastoltows: 
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Polymeric beads, mean diameter of SO^m (milling media) 
Quinacridone (Sun Chemicals 228-0013) 
Oleoyl methyl taurine, (OMT) sodium salt 
Deionized water 

Proxel GLX ™ (Zeneca) 

the pigment red 122 millgrind was about 0 010 jim. 
[0028] Inks were formulated as follows: 
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[0029] Each ink formulation was loaded into a Hewlett-Packard inkjet cartridge, model number 51626A. The cartridge 
was then placed in a Hewlett Packard printer, model number 520. 

Using a Corel Draw image target. 100% ink coverage was specified and printed in a large patch on each receiver of 
interest. 

RECEIVERS 

[0030] Fusible particles for receiver: 

Polymeric beads were formed by a conventional limited coalescence procedure which is disclosed in US 5,288,598 
(Eastman Kodak). Ludox CL™ (DuPont), a 22 nm diameter colloidal silica dispersion in which each particle is coated 
with a layer of alumina, was used as the colloidal inorganic particulate shell. The composition of the polymeric beads 
used in the following examples is poly(styrene-co-butyl acrylate-co-divinylbenzene), CSBaDvb"), in a molar ratio 70 sty- 
rene/30 butyl acrylate and 0.5 divinylbenzene added as a crosslinker. The glass transition temperature is 1 03.2 degrees 
centigrade, and the median particle size (by Coulter multisizer) was 1.0 micrometers (number average) or 1.4 microm- 
eters (volume average). The beads were dispersed in water at 21% solids. 

Example 1 

[0031 ] Photographic grade polyethylene-resin coated paper was treated with a corona discharge in order to enhance 
adhesion. A single layer of the SBaDvb dispersion described above was coated directly on the resin coated paper and 
dried thoroughly to yield a dry coating weight of 10.8 grams/square meter. 

Example 2 

[0032] On the same support, a two-layer pack was coated simultaneously by bead coating. The bottom layer, in con- 
tact with the paper resin surface, was coated from a 10 weight per cent solids solution comprising non deionized, lime 
processed, photographic quality ossein gelatin (Eastman Gelatine) in order to yield a dry coverage of 5.4 grams/square 
meter. A simultaneous overcoat was provided identical in composition and dry thickness to the single layer described 
in example 1. The entire coated wet pack was chill set at 40 degrees Centigrade, then dried thoroughly by forced air 
heating at 120 degrees Centigrade. 

Example 3 

[0033] This sample was prepared identically to example 2, except that the simultaneous overcoat comprising the 
SBaDvb polymeric beads was designed to yield a dry coating weight of 1 6.2 grams/square meter. 

Comparative Example 4 

[0034] On corona discharge treated resin coated paper, a single layer comprising non-deionized, lime processed, 
photographic quality ossein gelatin (Eastman Gelatine) was produced by bead coating from a solution of gelatin in 
water at 10% solids. The wet film was chill set at 40 degrees C and dried thoroughly at 120 degrees C. The final dry 
weight of the film was 7.6 grams/square meter. 

Comparative Example 5 

[0035] On corona discharge treated resin coated paper, a single layer comprising polyvinyl alcohol (Elvanol 71-30) 
was formed. The coating solution comprised 10 weight % polyvinyl alcohol, to which hydrochloric acid was added drop- 
wise to reduce the pH to 4.0. The solution was bead coated with a small amount of added surfactant (Dixie 10G) and 
dried by forced air heating to yield a film with a dry coverage of 7.7 grams/square meter. 

Comparative Example 6 

[0036] A coating identical to that described in Comparative example 5 was produced, except that a crosslinker (Glu- 
taraldehyde, 50% in water, Acros/Fisher Scientific) was added to the coating melt such that its weight comprised 5% of 
the polyvinyl alcohol weight. 

[0037] On each of the examples and comparative examples, solid blocks of color were produced using each of the 
thermoplastic-latex-containing inks A and B described above. After printing, the image was passed through rollers 
heated to 120°C at a rate of 8 inches/minute. A sheet of silicone-treated polyethylene terephthalate was placed over the 
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image in order to ensure that there was no adhesion to the heated rollers. Once the image was ^•^J one - 
treated film was removed. For purposes of the present invention, any standard laminat.on techmque can be used 
[0038] Durability was evaluated by rubbing the image with a wet cotton sw* and record^ 
removed for a given number of rubs. Results are recorded below for each .nk/rece.ver comb.nat.on. before and after 
heat fusing. 
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Example 


Ink A: After Fusinq 


Ink B: After Fusing 








1 


20 rubs/slight removal 


20 rubs/slight removal 


2 


20 rubs/slight removal 


20 rubs/slight removal 


3 


20 rubs/no removal 


20 rubs/no removal 


4 (comparative) 


2 rubs/ all removed 


2 rubs/ all removed 


5 (comparative) 


2 rubs/ partial removal 


2 rubs/ partial removal 


6 (comparative) 


2 rubs/ all removed 


2 rubs/ all removed 



[0039] The superiority of fusible particulate receivers for wet rub resistance when used in combination with inks con- 
taining fusible particles. 

25 Example 7 

[00401 An ink was made identically to inks A and B above, except that no polymeric latex particles were added. When 
S oniie receiver described in Example 2. then fused as described above, there was slight colorant removal when 
SS 2o SmeTwith a dry cotton swab. When Ink A was used instead, no colorant removal was observed when the 
30 fused system was rubbed 20 times with a dry cotton swab. 

Claims 

1 . An ink jet ink/receiver combination comprising: 

a) an ink receiving layer on a support, the ink receiving layer containing polymeric thermoplastic particles the 
polymeric particles having an average particle diameter ranging from 0.5 to 20 ,m. and a glass trans,tion tern- 
nerature between 40° and 120° C; and imagewise deposited thereon 

b) an ink jet ink containing a carrier, a pigment, and thermoplastic polymeric latex particles ^having agtotan- 
srtion temperature between 30« and 200* C, and an average diameter between 10 and 1000 nm, ^re.n ^ 
polymeric particles in the ink receiving layer are the same or different from the polymeric particles m the ink.. 

2. The ink jet ink/receiver combination of claim 1 wherein the weight ratio of thermoplastic latex particles: pigmented 
colorant particles ranges from 1 :20 to 9:1 . 

3. The ink jet ink/receiver combination of claim 1 wherein the average diameter of polymeric particles in the ink is 
between 1 0 and 1 000 nm. 

4. The ink jet ink/receiver combination of claim 1 wherein the glass transition temperature of the polymeric particles 
in the ink is between 100° C and 200° C. 

5 The ink jet ink/receiver combination of claim 1 wherein the concentration of polymeric particles in the receiver is 
between 30 and 100 weight percent of the total composition in the receiver. 

6. The ink jet ink/receiver combination of claim 1 wherein the average diameter of the polymeric particles in the 
receiver is between 50 and 20.000 nm. 

7. The ink jet ink/receiver combination of claim 1 wherein the glass transition temperature of the polymeric particles 
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in the receiver is between 1 00° C and 200° C. 

The ink jet ink/receiver combination of claim 1 wherein the polymeric particles in the ink and in the receiver are 
selected from interpolymers of ethylenically unsaturated monomers. 

An ink jet ink/receiver combination comprising: 

a support; 

on the support, an ink jet ink receiving layer containing polymeric thermoplastic particles, the polymeric parti- 
cles having an average particle diameter ranging from 0.5 to 20 jim. and a glass transition temperature 
between 40° and 120° C; and imagewise deposited thereon 

ink jet ink containing a carrier, a pigment, and thermoplastic polymeric particles having a glass transition tem- 
perature between 30° and 200° C, and an average diameter between 10 and 1000 nm; 
wherein the polymeric particles in the ink receiving layer are the same or different from the polymeric particles 
in the ink. 
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(54) Melt-fusible ink-jet recording elements and inks 

(57) An ink jet ink/receiver combination comprising: 

a) an ink receiving layer on a support, the ink re- 
ceiving layer containing polymeric thermoplastic 
particles, the polymeric particles having an average 
particle diameter ranging from 0.5 to 20 urn. and a 
glass transition temperature between 40° and 120° 
C; and imagewise deposited thereon 

b) an inkjet ink containing a carrier, a pigment, and 



thermoplastic polymeric latex particles having a 
glass transition temperature between 30° and 200° 
C, and an average diameter between 10 and 1000 
nm; wherein the polymeric particles in the ink re- 
ceiving layer are the same or different from the pol- 
ymeric particles in the ink. 
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